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(57) Abstract 

A transparent laminate comprising at least two transparent layers, a transparent 
interiayer bonded therebetween and a stiffening member (14), the interlayer having at 
least one free surface to which the stiffening member (14) is bonded. Also a monolithic 
transparency comprising a transparent polymer or resin (40) having a cavity adjacent an 
edge, and a-stiffening member (42, 44) partially located in the cavity and extending 
from the transparency. 
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1. 



tmaji OF THK mVENTION 

The tov»«on relate, to tr«..p».nt tonlnate. «.d m»oUO..o 

pene^Uon toc.udu>, phy-C .tUck .nd/or bla.. .tUcK «.d/» fluid 
pressure appUed. by ,» or U,o,d. Typlo-ly. 
l,.^t bufldmg.. ccnpuUr o.„.«. «.d r.U.. stores ™.y b, at 
L. .tt«»pt. to penetrate a window £«• th. purpo«.. of theU, entry, 
escape or vandalism- 

Also, v*>dow. on build...., tratos, boats, aircraft and °">";''"='" 

b. .ubt«=t to penetration from fluid pressure (vtod or water), meoh«doal 

Impact, blast or balUstlc attack. 

Transparent barriers (transparencies) are con««nIy Interposed at 
building pertoeters «.d/or at th. peHmeter of deflned Intsrtor areas to 
control .Lss to cash, valuables, data, personnel etc. These barkers 
„„y be peru«nent flxtures or be caused to take two or n,ore pos,t«ns 
using mechanical means. 

in the case of pennanent barriers, thes. usually con.prise transparencies 
held in position in channels which are themselves affixed to permanent 
structures such as walls or floors. 

AS h,d.cated, another for. of barrier 1. a t».porary '» 
caused to change poslUon and this may run along or h, or be ,u,ded by 
chsnnelways which «^ afflxcd to a peru«nent .trocture. 

in either situation the transp.«ncy aBows visual contact " 

to the perceived threat whether ballistic and/or physical attack and/or 

blast. 
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2. 



„ it ™y 6^ appe-rance, decree of transparency »d/^ 

to P«..c»Ur tr««p.re„cl.s composed of ^l-s olad po.y«« 
^r«n cxi«n. or br^age of on. or ^ o£ tba .U.,s Uy«. «id 
Z»« -re £.e:d«, a, a r,a«it. The resultU.. .ransp.r«.cy can l^e on 
..gnmcant cnr,.*- as a result o£ U.e InitW attadc or under the 
influence of continued attack. 

m>en ustoB such type, ot ta»toat.s it ha. been found that under «y«. 
Tpaet oon^Ution. the la^t. ™ay flex enough h. pen.it the e^^" 

to di.eng.ge fro™ the ch«me.., in «hicb t,.ey are non^y^ 
„tain«l. Oon«^«..iy. «»« »o-ty ^rier. o«. be flexed out of their 
original po-tion «.d ««b.. an intruder to gain aocess to » f " 
„rthe e™t of . pressure wave the transparency ^y be suH-^en^ 
L«i .«n h. an unbroKen staU that it Is dispiaced and propped by ^ 
blart .ron. its Hxtog. Accordingly, investigations have been carri«l 
out in an etfort to in>p««e the conrtruction of such tr«..p.rencies. 

nigini ^rpTio '' THE mvBTnai 

Accordingly, in «.e a.p«=t of the Invention a tr»,=ip«ent l».lnate Is 
p^vided^Mch ccn^rue. at least t,™ tr^^nt 1.,^. » t«.^ 
toterUyer bonded th.r.b.t«~n «»a . rtH«..ng n»mber, the interlayer 
taving at taas. one £.« ^.Tface t. which the .tlKenlng »e»ber « bonded. 

In a «.cond aspect of the Invention a monoUthic transparency Is proposed 
l!^g a tr«.spa».t poiy^r having . cavity adjacent an edge 
^^Ld a s Jfe*h.g .e^ber partiaUy located in the cavity and 
extending from the transparent polymer. 

Preferably the stiffening member Is metal though polymer. »ich as 
polycarbonate, acrylic or Hbra reinforced resin may be used. 

Preferably, the Interiayer 1. a polymer or resin layer. The P»lJ-" '=V- 
preferred is manufactured under the trade marlc -Novtflex". 
^1.1 polymer, are disclosed in US Patent nos^ 4.«3,a73^n^ 

4,6S3;228. The disclosure In these patents is Incorporated herem. When 
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considertoB a monoUthic transparency, resins such as acryUcs. epoxys or 
polyesters are preferred as they exhibit the desired transparency and 
abmty to be moulded .ith stiffening members without undesirable chemical 
or mechanical reactions, 

P«rer.b,y ii. transpar-nt l.yer, .re glass. Su.UW» 
annealed, chcMoaUy looshenad, heat .lrength«»d or tharnaUy 
Zghaned. Other transparent layers »»y be ccpo^d o. palycarbonates 
or staiUar resistant transparent materials. 

tovestlgations have shown that the use oE a stlttening number In contact 
„.th Z polyn-r ..npr^ves the overaU resistance of the barrier to r»»v^ 
^ Its location. This .rrange«nt also pennlts the s«£fe„l«g n»n,ber to 
act as an anchor or mounting point. 

to ^ Pr*.*ed «nhodtoent of the Invention, a number j"""-"^ 
ambers »y b. used. Bor example In the case ot a J"^*' 
rtllf«-ng members may extend about the periphery o( tt. barrier. 
Alternatively the sturenin, members may only run «=ro.. the opposing 

edges of the harrier. 

U another preferred form of the taventton the portion o. ^^^^^ 
extending beyond the edge of the tr.n.par«.t Uyers Is p.,v.d«. with ^ 
opening thlch ocrrespond. »lth opting In the 
Toh L arr«.gemen., a fastening device can be passed ~ 

to anchor the security barrier Into any deslr«l pos,Hon 
Wtemftlvely, such openings may be counter-sunK and thus the „.terl.yer 
^TTow h> *e openings with the effect of riveting the st^fening member 
to the interlay er . 

The pirtlcular shape of the transparent layer, or the Interlayers Is not 
Tmc^l. Typically the transparent layers are phu»r but could be curved 
T^L on^ther two or three dhnenslona. shapes e.g. =<^- ~ 
L spheric... AS such the Invention does not suhstan^aUy InUrfere with 
the desired architectural design of the security barrier. 
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J it.-* f»,o rfirect contact between the 

from the anchorage channels by flexing. 

r,f enables various forms of fixing which have 
Similarly, this arrangement enables vari 
been hitherto unlo^own with conventional security barriers. 

r^iggrrnTPnON DRAWINGS 

The invention is further Ulustrated with reference to the drawings in 
which: 

. * of ft security barrier according to one form of the 
Figure 1 is a front view of a security obx 

invention. 

view along section A-A of figure 1. 
Hgure 2 Is a cross sectional view aioug 

Kgux, 3 is . cross se=«on«l vl.w " 

4 is . £r»at View of a «<»nd £»m »t the U.v».Bon. 

P.^ S is a =^..-s«=t„n.i vie« .K^ .ee«oa A-A oE figure 4. 
Blgur. 6 U . eront viaw of a third form or tt, inv«>tion. 

7 1. a cross s.ct.00 along section A-A o£ tignre 6. 

8 i. a cross section "-^ 

p^, 9 U a front vie« ot a fourth farm of the inventi™.. 
Blgure 10 is a cross .action along section A-A oE Bgnre 9. 
p^ U ,s a cross-sectio^a view along saCou B-B of figure 9. 
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5. 

Figure 12 is a front view of a fifth form of the invention. 

Figure 13 is a cross-sectional view along section A- A of Figure 12. 

Figure 14 is a front view of a sixth form of the invention. 

Figure 15 is a cross-sectional view along section A-A of Figure 14. 

The first form of the invention is shown in figures 1 to 3 inclusive, 
security barrier 10 has a pair of transparent layers U and 12 separated 
by an interlayer 13. This arrangement defines the visual area A 
interlayer 13 extends beyond the edges of transparent layers 11 and 12 
to form a peripheral skirt. A metal member 14 is placed on each s^de of 
that skirt. As more particularly seen from figure 1 the metal member 14 
covers the entire periphery of the security barrier 10. V^ilst metal layer 
14 is shown as continuous, it can of course be made up of strips of metal. 

Anchoring apertures 15 are also provided in metal layer 14 which aUgn 
tith apertures 16 also formed in interlayer 13. This enables the security 
barrier 10 to be fixed into position with fasteners (not shown). 

In manufacture the transparent layers 11 and 12 are cleaned t^^^^- 
With interlayer 13 and metal member 14 are placed into P-^ion /h^e .^^ 
Irlayer 13 is of the type disclosed in US Patent no. 4.619,973. bondu^g 
Ts carded out by placing the laminate into an a— at a te^P^-^- 
approximately 130''C and at a pressure of approximately 7 bar^ T^s 
lading has been found to be particularly resistant to separation and 
«:rs in a highly stable laminate. There is not necess^ily direct fu^^g 
between metal layer 14 and transparent layers 11 or 12. However these 
are indirectly adhered by interlayer 13 flowing therebetween. 

Fibres 4 and 5 depict a second embodiment of the invention. In 
pa":ir it is common in the security barHer industry to build up e 
Lickness of a laminate by placing a number of haterlayers on top of one 
another to increase the overall h^terlayer thickness. The greater the 
desired strength of the secuHty barrier the greater the number of 
Interlayers utilised- 
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^ V w«mrM 4 and 5. three interlayers 17, 18 and 

In the embodiment shown in Fignres .4 ana o, 

exterior of interlayers " -^^^ ^,,,,3 eavities 22. 

the v^dth of interlayers 17 and 19 and betw ^^^^ 
Metal members 23 are placed into cavities 22. This ^^^^ 
r* , ^.r, 17 18 and 19 to bond to three separate faces on metal strip 
interlayers 17, lo, ana if harrier from 

23 This sandwich effect Improves the security of the barrier fro 

«r>Tnnftl ciTcumstaiices causes it to 
considerable flexin, whic^ may ^'""^^^p 23 has a flanged 

be disengaged from its located position, ^e*"^^ J ^^^^ 
portion 24 in which apertures may be formed to provide addlti 
and anchorage points to existing structures. 

Again, the arrangement can be assembled and bonded. 

Hgures S to 8 depict another form of the invention particularly adapted to 
enable fittings to be attached to security barriers. 

i« i^ho. drawines. the security barrier 25 

" ^rl^'^L jLn»«nt U,.r. 27 .nd 28 .fe not 

define a square area 29 into wmcn 

extend. 

,1 inserted in tixese areas. These metal plates 

from its edge. 

L»p.rent p»nel «d th, rtr»«.. .et up to .tlempHng to „ch»m.t««I 

transpai«ii». h j n-r eiioh AS elass, are avoided, 

directly to transparent layers 2S and 27, such as gias , 

, f««n of the invention is shown in figures 9, 10 
A furti^er more complex form of the h.^ ^ ^^^^^ 

r:"^. «nd underlaying ti.s interlayer 3S with square 
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^^t^ int. wh.ch meW m».ber» 37 pUcd. A border o£ 
toyer 38 s«rr<«mds the .n«r. moselc. Xh. »«»e arr«.gen»nt 1. formed 
on tlu rear surlKse of the security iMilnete 33. 

The addition of ...U. layers In thla embodl,nent aerve, to reatrict tte 
tranaparancy of the arrangen»nt and to taprove the Hgidlty of tt= 
aecJty b^Tler. In such a altuaUon It .onld be difficult tor the aecur.^ 
barrier to be penetrated. Not only would an Intruder need to penetrate 
through the tr«.ap««.t layer, and the interlayer but they »ould alao 
need to overcome the .trength ot.the metal layer. 

A. alternate f»in of the Inventton I. d.o«n In Hgurea 12 and 13. A 
«„0Uthic t,«i«»r«.oy 39 i. compoaed of a polymer or rea,n sheet 40 In 
„h,ch «. «.chcr 41 la embedded. The anchor 41 has a cyl»*lcal rod 
42 Which 1. locaUd in a cavity In sheet 40. Arms 43 and 44 
L«ct to cylindrical rod portion 42 and extend from sheet «) Theae 
am. 43 «>d 44 may be uaed to anchor the transparency 39 into any 
desired position. 

A Similar form of the invention 1. shown in figure. 14 and 15 to whl^ 
monoUthio transparency 45 comprl... . poly~r or rerin abaet 46 from 
Ich an anchorage bar 47 «ctend.. The anchorage bar 47 1. connected 
to a square bar 48 embedded in sheet 46. 

to both these embodin.ents the anchor can be formed Into the sheet by 
positioning it and causing the polymer to flow around it. This causes ^e 
Iheet to encase the rod or bar. As these have a width ^^^^ 
arms or anchor which extends from the sheet they are fmnly held 
place by the encasing sheet. 

All the above embodiments illustrate how the invention serves to improve 
the anchorage and rigidity of the security laminate, f ^^^jl^'^ 
which are formed malce it difficult for the polymer to be flexed sufficiently 
to be torn or displaced. Similarly, by using these types of arrangements it 
is possible to provide mounting areas tor other fittings. 
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8. 



XHE CLUmS DEFINIHO TOE WVWnOH ASB AS K.IiOWS= 



1. 



2. 



4. 



5. 



6. 



7. 



8. 



A t«o.p.r«.t l.n,i..U comprising at least two '"-P''-'* 
* tr^^n. U,t,r..,ar bonded therebetween and a .Hff«.mg 
the interuyer .evU^g at ...a. «.e .«e surface to which 
the stiffening member is bonded. 

A ,a«inate according to cUim 1 wherein the at "-^ 

Lace IS £on»«I by the .nteriayer extending frc between the 

transparent layers. 

A taa-nate according to claim 2 wherein two or nore ,ree s»r,a^s 
L tanned by «» inUrUyer extending £rom between the 
,„„„^t layers in more than one direction. 

«na.e according to any one of Cairn. 1 - 3 wherein the 
security laminate is rectangular. 

A U^ete according to dim 4 whereU> ««h iayer " "^'^ 
L «,e interlayer ha. db.en.ion. i^ger th» .he ^ 
the .ranapar«.t layer. «.d the .tiH«.h« -ember is bonded to^e 
^ .orL of the intertoyer which «ct.nd. Ire between the 

transparent laj^rs. 

A hmlnate «=cording to claim 1 wherein each of the transparent 
CHa. an aperture and the aperture o£ each tr^-parent 
aligned with one another, and the ..iflenh.g m».ber » 
bonded to the interlayer in the aperture. 

A laminate according to oUim 1 ccmpri-ng two '^^^T"' j"^' 
three h.ter,.yers located therebetween, the mterlayers 
forming a reces. in which the rtUfenIng memb«r i. located. 

A tr««par«.t l».in.t. -carding to claim 1 In which the 
^g member ha. mean, by which the Isuunate can be 
attached or anchored to a «mounding .truoture. 
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9. 



9. 



10. 



11. 



12. 



13. 



A transparent Uminate according to any one of claims 1 to 8 in 
which the transparent layers are comprised of glass. 

A transparent laminate according to claim 9 in which each piece of 
the glass has been annealed. chemicaUy toughened, heat 
strengthened or thermally toughened. 

A transparent laminate according to any of claims 1 to 9 in which 
the stiffening member Is composed of metal, polycarbonate, acryhc 
or fibre reinforced resin. 

A monoUthIc transparency comprising a transparent polymer or 
resto having a cavity adjacent an edge thereof, and a stiffen^g 
„«n.ber parUally located in the cavity and extending from the 
transparent polymer or resin. 

A monoUthlc transparency according to claim 12 wherein the 
transparent polymer or resin is laminated to a transparent layer. 
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